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1. The ASO constant of 
the X 2P state
We have serious problem !
McCarthy group  :    70 cm-1
Ours  :  140 cm-1
Problem 1 has been solved 
using simultaneous analysis with 
our optical and their sub-mm data. 
Perturbation analysis cannot 
analyze the vibrational structure of 
the dispersed fluorescence spectra 
observed.  The X 2P state is affected 
by Renner-Teller interaction. 
2. Vibrational structure of 
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A 2nd order interaction combined with the spin-orbit and Herzberg-Teller interactions
HSO HHT
v, S, K
v+1, S-1, K+1
X state
excited states
Sears resonance
Northrup and Sears, Mol. Phys. 71, 45 (1990).
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Question
W = 3/2 component gives more bands somehow.
Franck-Condon factor ?
| -1; 1, +1 >
| +1; 1, -1 >
| -1; 3, +1 >
| +1; 3, -1 >
| -1; 5, +1 >
| +1; 5, -1 >
| -1; 7, +1 >
| L; v2, l >
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・
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Numerical analysis 3rd step   spin-orbit
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to calculate Jacobian
Numerical diff. Is better than  
Hellmann-Feynman
?  because of resolution  :  
~ 3 cm-1
( peak accuracy )
w2 248.28(55)           
Molecular constants ( cm-1 )
ew2 87.84(55)        (  e 0.353  ) 
w3 582.64(83)    
F0 4.47(58)  
x33 -4.09(21)
x23 5.16(27)  
g4 -0.703(40)         
Aso 142.7(10)         
g4 -0.652(41)         
gK -1.00(40)         
W1 13.23(16)         
W2 4.58(13)         
a3 4.64(94)         
F2 9.2(10)  
( 2w2 =  496 )
^
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( ~ 2 x F0 )
3
3
(0200) 2P½ =  0.8 | +1; 0, 0 >  +  0.3 | +1; 0, -1 >
(0110) 2S(-) =  0.3 | +1; 0, 0 >  +  0.8 | +1; 0, -1 >
3
| L; v2, l >
(0200) 2P½ =  0.8 | +1; 0, 0 >  +  0.3 | +1; 0, -1 >
(0110) 2S(-) =  0.3 | +1; 0, 0 >  +  0.8 | +1; 0, -1 >
ab initio calculation ( cf. Brite et al., J.C.P. 138, 104311 (2013) )
(0200) 2P½ =  0.72 | +1; 0, 0 >  +  0.17 | +1; 0, -1 >
(0110) 2S(-) =  0.13 | +1; 0, 0 >  +  0.76 | +1; 0, -1 >
correspondence by Leonard
3
| L; v2, l >
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Some of the vibrational levels, > 1000 cm-1, (0201), are mixed. 
Chaotic !
Vibrational quantum numbers are almost meaningless (?)
The vibrational structure of the X 2P state of  SiCN 
has been analyzed 
using numerical diagonalization method.
Conclusions
・ Sears resonance is needed to the analysis.
・ It has been shown that vibrational levels, > 1000 cm-1, 
widely spread in the vibrational structure, and that 
vibrational quantum numbers are almost meaningless.
The vibrational structure of the X 2P state of SiCN is chaotic.
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